In this paper, we develop a new direct measure of state anti-smoking sentiment and merge it with micro data on youth smoking in 1992 and 2000. The empirical results from the cross-sectional models show two consistent patterns: after controlling for differences in state anti-smoking sentiment, the price of cigarettes has a weak and statistically insignificant influence on smoking participation; and state anti-smoking sentiment appears to be a potentially important influence on youth smoking participation. The cross-sectional results are corroborated by results from discrete time hazard models of smoking initiation that include state fixed effects. However, there is evidence of price-responsiveness in the conditional cigarette demand by youth and young adult smokers.
Introduction
Despite mainly encouraging trends, public health policy makers continue to be concerned about youth smoking. Although the prevalence of smoking among high school seniors in the U.S. has fallen from its 1997 peak of 36.5 percent to about 23 percent, it still has a ways to go to reach the Healthy People 2010 national health objective of 16 percent (Johnston 2005 , USDHSS 2004 ). And the most recent data suggest the rate of decline in smoking among U.S. youth may have stopped or even reversed (Johnston 2005 , CDC 2006 ). The most recent trend data led the President of the American Legacy Foundation -the anti-smoking organization established by the 1998 legal settlement with the tobacco industry -to conclude that: "Today's news from the CDC is a warning sign: act now to support tobacco-prevention work across our nation, and we can drive down youth smoking rates. If we wait, the percentage of youth smokers will continue to rise ...." (American Legacy Foundation 2006) . Higher cigarette prices are widely seen as one of the most effective ways to reduce youth smoking (USDHSS 2000) . In fact, another Healthy People 2010 objective is for combined federal and state excise taxes to average $2.00 per pack.
As of November 1, 2005 , combined federal and state excise taxes reached or almost reached $2.00 per pack in only 13 states (Orzechowski and Walker 2005) . Some research calls into doubt the policy prescription that higher prices are an effective way to reduce youth smoking (Wasserman et al. 1991 , Douglas 1994 , Douglas and Hariharan 1998 , DeCicca, Kenkel and Mathios 2001 , 2002 . Most research that supports the policy prescription uses variation across states in cigarette taxes as a natural experiment to identify the price-responsiveness of youth smoking (e.g., Lewit, Coate, and Grossman 1981 , Chaloupka and Grossman 1996 , Harris and Chan 1999 , Ross and Chaloupka 2003 . However, tax rates are not randomly set, but result from the political process which reflects public sentiment towards smoking. Warner (1982, p. 483) concludes that "The fluctuations in new-[cigarette] tax activity do not appear to have occurred randomly. To the contrary, they correspond closely to the evolution of public concerns about the link between cigarette smoking and illness...." As evidence supporting this hypothesis, he points out that from 1921 -1952 tobacco-producing states and other states taxed cigarettes similarly; but as public awareness of the smoking-andhealth issue grew, other states were much more likely to increase cigarette taxes than were the tobacco states. Similarly, based on their econometric analysis of 1946 -1989 data, Hunter and Nelson (1992 conclude that "public policy concerns ... contribute positively to the level of tobacco excise taxation in a state." These findings suggest that in the political process taxes are seen as an anti-smoking policy and hence probably reflect anti-smoking sentiment. If antismoking sentiment is itself an important determinant of youth smoking, failing to control for differences in anti-smoking sentiment across states will yield biased estimates of the priceresponsiveness of youth smoking.
In this paper, we extend previous work (DeCicca, Kenkel, and Mathios 2002) to explore in much greater depth the role of state anti-smoking sentiment in empirical models of youth and young adult smoking. In particular, in section 2 we analyze data from the Tobacco Use Supplements of the Current Population Survey (TUS-CPS) to develop a new direct measure of state anti-smoking sentiment during the 1990s. Section 3 describes the National Education Longitudinal Study (NELS), a nationally-representative micro data set that contains youth smoking information. In section 4 we use the 1992 and 2000 waves of NELS to re-examine the impact of prices in models of youth smoking that include the new measure of anti-smoking sentiment. Section 5 explores whether our main results are robust to several sensitivity checks.
In section 6 we explore other approaches to control for anti-smoking sentiment in cross-sectional data, and we also estimate hazard models of smoking initiation over time that include state fixed effects. Section 7 concludes.
Measuring Anti-Smoking Sentiment
Data from the TUS-CPS provide a unique opportunity to directly measure anti-smoking sentiment at the state level. We use data from three cycles of the TUS-CPS: 1992 -93, 1995 -96, and 1998 , which span the period of our smoking data. The TUS were sponsored by the National Cancer Institue and administered as part of the CPS, the U.S. Census Bureau's continuing labor force survey (Hartman et al. 2002) . In addition to questions about smoking behaviors, respondents were asked about their opinions on topics such as policies restricting smoking, the promotion and advertising of tobacco products, and whether they allow smoking in their homes. Table 1 shows the proportion of the samples in agreement with the nine antismoking attitudes we use in our analysis. Another key advantage of the TUS-CPS data is the large total sample size, providing representative samples and decent sample sizes at the state level. For example, in the 1995-96 cycle of the TUS-CPS 194,243 persons over the age of 15 reported their smoking attitudes, providing sample sizes by state ranging from 1,611 (Hawaii) to 14,038 (California).
From responses to the attitude questions, we created nine variables indicating the extent of agreement with an anti-smoking attitude (e.g., agreeing with more restrictions on smoking).
Two recent studies in public health and economics use responses to a subset of the TUS-CPS questions to measure public sentiment/ voter preferences. In a public health study of trends in attitudes towards smoking in public places, Gilpin, Lee and Pierce (2004) suggest that "the population's beliefs about where smoking should not be allowed can be considered an indicator of its attitudes towards smoking in general." Similarly, Hersch, Del Rossi and Viscusi (2004) use responses to the TUS-CPS questions to measure voter preferences in a political economy model of state regulation of smoking.
Extending the approach of Gilpin, Lee and Pierce (2004) and Hersch, Del Rossi, and Viscusi (2004) , our factor analysis is based on the idea that an unobserved latent variable (or common factor) is responsible for the correlation among the nine observed variables created from the TUS-CPS responses (Harman 1976) . In the spirit of using all available information, we pool data from the three cycles of the TUS-CPS and conduct the factor analysis on a sample of 616,796 observations. The results are reported in Table 2 . The factor analysis of the answers to the nine anti-smoking attitude questions suggests they reflect a common source, which we term anti-smoking sentiment. The eigenvalues above one for the first factor, and the sharp dropoff in eigenvalues for additional factors, point clearly to a single factor solution as the best representation of the data. The factor loads positively on all nine of the anti-smoking attitudes, and the factor loadings are higher than 0.4, a commonly used cutoff value in factor analysis.
The measures of uniqueness range from about 0.43 to 0.75, suggesting that the factor explains between 25 percent and 57 percent of the variance of the observed variables, depending on the measure of anti-smoking attitudes.
We use the results of the factor analysis to create a measure of state anti-smoking sentiment as follows. Retaining the first factor, we use Stata's 'score' command to estimate the first factor for every individual respondent. The scoring coefficients are also reported in Table 2 .
The estimated first factor is simply a linear combination of the individual's responses to the nine attitude questions. We then calculate the average of the estimated factor for the TUS-CPS respondents in each state for each cycle. Table 3 presents estimates by state and cycle of the first factor, which is what we are terming state anti-smoking sentiment. The estimated first factor is normalized to have a mean of zero across all three TUS-CPS cycles. This allows meaningful comparisons across states at a point in time and meaningful comparisons across the cycles over time. Table 1 shows that antismoking attitudes generally increased over the 1990s; correspondingly, there is a general upward trend in the estimated first factor in Table 3 . Despite the general upward trend, the relative rankings of states by the level of the estimated first factor tend to persist over time. For example, Kentucky has the lowest level of the estimated first factor in each wave. In fact, despite the increase over the 1990s, the estimated level of the first factor in Kentucky in 1998-99 is still lower than the level in all but one of the states (West Virginia) in 1992-93. To further explore the persistence, we estimate state-level regressions of the changes in the first factor over the 1990s as a function of the baseline level in the first TUS-CPS cycle. The results (available upon request) provide evidence that during the early 1990s the levels of the estimated first factor tended to diverge somewhat across states. That is, in states where the estimated first factor at baseline is already higher than average, it also tended to increase by a larger-than-average amount.
Although we do not have a benchmark measure for comparison, several pieces of evidence support the interpretation of the estimated first factor as a measure of state antismoking sentiment. A striking pattern in Table 3 is that the lowest levels of the estimated first factor are in states in the Southeast tobacco-producing region such as Kentucky, North Carolina, Tennessee, South Carolina, and Virginia. This pattern is consistent with several micro-level studies that find that youths whose families are involved in tobacco production have more favorable attitudes towards smoking (Higgins, Whitley and Dunn 1984 , Noland et al. 1990 . Similarly, it is consistent with surveys of public attitudes and state legislators' attitudes.
These surveys were conducted across a limited number of states, and find less support for tobacco control policies in North Carolina -the only tobacco-producing state included -than in the other states considered (Cummings et al. 1991 , Goldstein et al. 1997 .
It is also interesting to use the Table 3 results to re-visit Fuchs' (1974) famous comparison of health and lifestyles in the neighboring states of Nevada and Utah. Consistent with Fuchs' observations about the influence of the Mormon religion and other differences between the two states, while Nevada has one of the lower values of the estimated first factor, Utah has the highest value in the country. Finally, it is notable that the estimated first factor tends to be high in states that launched major tobacco control programs, especially California.
From these patterns, we conclude that it is reasonable to interpret the average estimated first factor by state as a measure of state anti-smoking sentiment.
Data for Models of Youth Smoking
Our study uses micro data from the National Education Longitudinal Study (NELS).
NELS administered questionnaires and subject-specific achievement tests to 24,599 eighth graders in more than 1,000 public and private schools in the spring of 1988, with follow-ups in 1990, 1992, 1994 and 2000. In section 4 we use data from the 1992 wave and the 2000 wave to estimate two-part models of youth smoking. NELS follows the same students over time but in section 4 we treat data from the two waves as cross-sections; in section 6 we use the longitudinal nature of the NELS data to estimate discrete time hazard models of smoking initiation. Study design, attrition between waves, and missing data mean that the useable sample consists of 16,730 observations for the 1992 NELS and 11,490 observations for the 2000 NELS. (For more discussion of data issues in NELS see DeCicca, Mathios 2002, 2005) .
The dependent variables for the empirical models of youth smoking are measures of smoking participation and demand conditional upon participation. Table 4 provides descriptive statistics for these and the key explanatory variables. In NELS the relevant smoking-related question took the form: "How many cigarettes do you currently smoke in a day?" The possible response categories were 0, 1-5, 6-10, 11-40, and 40 or more. To measure conditional demand we assigned values of 2.2, 7.5, 25 and 45 for the categories above zero, based on the corresponding conditional means from data on young adult cigarette smoking in the 2000 National Health Interview Survey.
Self-reported measures of cigarette consumption like those in NELS are known to substantially under-state actual consumption (Warner 1978 , Hatziandreu et al. 1989 ). However, while smokers under-report how much they smoke, a meta-analysis of studies that compared self-reported smoking status and biochemical markers suggest smokers are much more accurate about whether they smoke (Patrick et al. 1994) . These patterns suggest there should be relatively little mis-classification error in our models of smoking participation, but more measurement error in our models of demand conditional upon participation. Mathios (2004, 2005) provide more analysis and discussion of the usefulness of self-reported smoking measures.
The key explanatory variables are measures of cigarette prices, an index of state laws restricting youth access to tobacco products, and the measure of state anti-smoking sentiment developed in section 2. The restricted use version of NELS provides state-level geocodes which allows us to link individual respondents to appropriate state-level variables, including state cigarette price data from Orzechowski and Walker (2005) . The cigarette price, measured in November of the survey year, is an average cigarette price per package of twenty cigarettes weighted by market share, and includes state and federal excise taxes. We use the average price exclusive of generic brands, because most youths smoke brand name cigarettes (Johnston, O'Malley et al. 1999) . The models that use the 1992 NELS include an index of state laws restricting youth access to tobacco as an additional state-level explanatory variable . The index is from Alciati et al. (1998) , as updated by ImpacTeen (2004). It scores the strictness of regulations in nine dimensions: minimum purchase age; packaging; clerk intervention; photo identification; vending machines; free distribution; graduated penalties; random inspections; and statewide enforcement. The 2000 NELS models do not include the index because it measures laws specific to younger teens. In all models, because youth residing in the same state are assigned identical values of the state-level variables we report robust standard errors that account for clustering at the state level.
The models also include additional control variables, such as gender, age, race/ethnicity, and region of residence. Appendix Table A reports descriptive statistics for these variables and subsequent appendix tables (B-E) contain full estimates from several of the models described in the following sections. Table 5 presents the main results from alternative models of youth smoking estimated using the 1992 and 2000 cross sections from the NELS. We use the standard two-part model, where the first part is a probit model of smoking participation and the second part is an ordinary least squares model of demand conditional upon participation. The probit model is based on the assumption that there is an underlying latent variable model: (1) y* = X $ + u
Cross-Sectional Models of Youth Smoking
In equation (1), y* is the net utility gain from smoking participation, X is a vector of explanatory variables, u is a random error term, and $ is the parameter vector to be estimated.
We observe the discrete outcome of smoking participation, denoted by y, only if the continuous latent variable is positive: y = 1 if y* >0 and y = 0 otherwise. For smokers (y=1), the second part of the model is an ordinary least squares model of the quantity of cigarettes smoked per day:
(2) C = X " + w
For each data set and part of the model, Table 5 reports two sets of results: first, the results from a benchmark specification that do not include the measure of state anti-smoking sentiment; and second, the results from our preferred specification that does include the measure.
For purposes of comparison, Table 5 also reports the implied price-elasticities.
In the benchmark models that do not include the measure of state anti-smoking sentiment, cigarette prices are negatively and statistically significantly associated with smoking participation and conditional cigarette demand. The implied price elasticities of smoking participation range from about -0.5 to -0.75. These estimates are quite similar to previous cross-sectional studies, with a commonly cited consensus estimate of around -0.7 for the price elasticity of youth smoking participation (Treasury Department 1998 , GAO 1998 , CBO 1998 .
The implied price elasticities of conditional cigarette demand in Table 6 range from -0.1 to almost -0.6. The baseline estimates of the overall price elasticity of youth cigarette demand, which equals the sum of the participation and conditional demand elasticities, are again quite consistent with the consensus range of -0.9 to -1.5 (USDHHS 1998, Ross and Chaloupka 2004) .
When the measure of anti-smoking sentiment is included in the models of smoking participation, the estimated coefficients on the price of cigarettes fall substantially in magnitude and lose statistical significance. The implied price elasticities range from -0.11 to + 0.08. The pattern is similar in the model of conditional cigarette demand in the 1992 NELS, where in the models that include the sentiment measure the implied price elasticity also becomes positive (0.022) but is statistically insignificant. The pattern is somewhat different in the model of conditional cigarette demand estimated in the other cross section. In the 2000 NELS cross section, the estimated coefficient remains negative and statistically significant when the measure of anti-smoking sentiment is included. These results imply price elasticities of conditional demand from -0.518 to -0.658. The patterns of results across the models suggest that the large price elasticities of youth smoking participation in previous studies may be due to the failure to control for state anti-smoking sentiment. However, there is some evidence of priceresponsiveness on the intensive smoking margin by youth and young adults, even after controlling for state anti-smoking sentiment.
In the models reported in Table 3 ), the lower anti-smoking sentiment in Kentucky is predicted to increase smoking participation by about 12 percentage points. Given that the observed rate of smoking participation in the 2000 cross section is about 23 percent, the predicted impacts of both the trend and the cross-state differences are sizeable. The results tend to suggest that antismoking sentiment is an important influence on youth smoking participation. However, as is discussed in more detail below in the next section, our results should be cautiously interpreted because we have not necessarily isolated the causal treatment effect of sentiment on youth smoking.
Sensitivity Checks
The patterns of results in Table 5 are robust to a number of sensitivity checks that explore several issues. (Our detailed results from these checks are not reported but they are available upon request.)
The first issue is whether multicollinearity between the three state-level variablescigarette prices, the index of youth access laws, and anti-smoking sentiment -makes it difficult to obtain precise estimates of their separate effects. Table 6 presents the pairwise correlations and the R-squared from an auxiliary regression that uses prices as the dependent variable and the other two state-level variables as independent variables. The evidence in Table 6 suggests that there is some multicollinearity between the state-level variables. The youth access laws are widely perceived to have been ineffective in the early 1990s due to lack of enforcement (USDHSS 1994, p. 181) . As a result, the index of youth access laws might be considered a doubtful explanatory control variable (in the sense of Leamer (1983) ). When we re-estimate the models in Table 5 without the index of youth access laws, the main results are robust: after controlling for state anti-smoking sentiment, the estimated impacts of cigarette prices on smoking participation are small and statistically insignificant; while anti-smoking sentiment itself continues to have a strong negative effect. However, the inclusion of the index of youth access does appear to reduce the precision of the estimated coefficients on prices in some of the benchmark models that do not control for anti-smoking sentiment.
Additional issues arise based on the possibility is that cigarette prices and state antismoking sentiment could be econometrically endogenous, i.e. these variables might be correlated with the error terms u and w in the two-part smoking demand model (equations 1 and 2). Under plausible assumptions, endogeneity due to omitted variables or unobserved heterogeneity biases our results towards over-estimating the negative effects of both cigarette prices and state antismoking sentiment. For example, our models may omit other important state-level influences on youth smoking such as the activities of tobacco control programs. To the extent that states with strong tobacco control programs also have higher cigarette prices and greater anti-smoking sentiment, endogeneity implies that our estimated coefficients on price and anti-smoking sentiment are biased in a negative direction. This possibility does not change our conclusion about the lack of price-responsiveness of youth smoking participation, because it suggests the true price-responses are even smaller (closer to zero) than we estimate. The possible endogeneity bias does suggest that we should be cautious about the conclusions we draw from the results for anti-smoking sentiment. Instead of identifying the causal impact of anti-smoking sentiment, our more cautious conclusion is that we include the measure as a control variable to obtain an unbiased estimate of the causal impact of price on youth smoking.
Another source of endogeneity is the possibility that state-level smoking, prices, and anti-smoking sentiment are determined by a recursive or fully simultaneous system of equations.
This possibility is important both for the interpretation and for the estimation of the parameters in our individual-level model. Regarding interpretation, because of feedback in the system of equations, variables can have both direct and indirect effects. For example, to the extent higher cigarette prices reduce adult smoking and thus increase state anti-smoking sentiment, cigarette prices can have an indirect effect on youth smoking. Interpreting the results in Table 5 in this light, our estimates of an insignificant direct price effect suggest that controlling for antismoking sentiment, the individual-level demand curve for smoking participation is price inelastic. In a state-level system of equations higher prices may also shift the individual-level demand curve, but our individual-level model does not provide estimates of the feedback channels for possible indirect price-effects.
Regarding estimation of our individual-level model, simultaneous equations bias depends on the extent to which feedback creates correlations between the explanatory variables and the error terms u and w. In particular, a key question is whether simultaneous equations bias causes our approach to under-estimate the size of the negative effect of price on youth smoking participation. One possible feedback mechanism is that market forces may cause cigarette prices to be higher in states with strong cigarette demand. While Keeler et al. (1993) find evidence consistent with the existence of this feedback mechanism, their estimates suggest that the magnitude of the effect is very small. To further explore the importance of this possible feedback mechanism, we re-estimate the individual-level models and replace the price variable with the state cigarette tax rate, which is not subject to market-forces simultaneity. In the reestimated models, the qualitative pattern of results is unchanged from Table 5 . So several pieces of evidence suggest that simultaneous equations bias due to market forces probably does not explain the insignificance of price in the models of youth smoking participation.
Another possible feedback mechanism that could lead to simultaneous equations bias is between state-level smoking and anti-smoking sentiment. To explore the importance of this feedback mechanism, we develop an alternative measure of state anti-smoking sentiment based only on responses of people living in "never-smoking" households. This measure of the strength of non-smokers' anti-smoking sentiment is less likely to pick up indirect effects of higher prices through adult smoking. When the models reported in Table 5 are re-estimated using this alternative sentiment measure, the main results are unchanged. The estimated effects of prices on youth smoking become slightly more negative, but remain small in magnitude and statistically insignificant.
We also consider simultaneity bias due to possible feedback mechanisms between cigarette prices and anti-smoking sentiment, conducting basic analyses of state-level data. In one simple regression, we find that the level of anti-smoking sentiment in 1992 predicts future changes in cigarette taxes or prices between 1992 and 2000. In another simple regression, we find that the level of cigarette taxes or prices in 1992 does not predict future changes in state anti-smoking sentiment between 1992 and 2000. The results of these regressions, which are similar to Granger causality tests (Berndt 1991, pp. 380-383) , support a political economy model where anti-smoking sentiment drives increases in cigarette taxes and thus prices; the results do not support the reverse causality from prices to sentiment. When the causality or feedback is in the direction from sentiment to prices, simultaneity biases our results towards over-estimating the negative effect of cigarette prices on youth smoking.
A final specification issue is that our individual-level model of youth smoking fails to control for peer pressure. Social psychology research suggests that peers are a powerful influence on youth smoking (Tyas and Pederson 1998), but identifying causal peer effects in an econometric study is extremely challenging (Manski 1993) . Econometric studies of peer effects on youth smoking reach mixed results; for example using an instrumental variables approach Powell, Tauras and Ross (2005) find large peer effects, but using alternative identification strategies Eisenberg (2004) and Krauth (2004) find smaller peer effects. Regarding the results in Table 5 , the measure of state anti-smoking sentiment may be correlated with peer pressure.
Although the sentiment measure is based on adults' attitudes about smoking, youth who live in states where adult sentiment is strongly against smoking probably experience less peer pressure to smoke. To the extent peer pressure remains an omitted influence on youth smoking, it raises an issue for the interpretation of the price effects in Table 5 . In a model with peer effects, the total price elasticity of youth smoking participation can be decomposed into a direct effect and an indirect effect through peer effects. Because our models do not include peer effects, the corresponding price elasticities in Table 5 reflect the total impact of prices, both directly and through peers. Powell,Tauras and Ross (2005) suggest there is a social multiplier effect where the indirect price effects reinforce the direct effects. In this case, the direct effect of price controlling for peer pressure is even smaller (closer to zero) than our statistically insignificant estimates of the total effect.
Alternative Approaches to Controlling for State Anti-Smoking Sentiment
In this section, we explore several alternative approaches to control for state antismoking sentiment in models of youth smoking. Because until now researchers have lacked a direct measure of state anti-smoking sentiment, previous studies that use cross-sectional data have relied on indirect proxy measures. Wasserman et al. (1991) suggest that an index of state regulations restricting smoking in public places may serve as a proxy for anti-smoking sentiment. DeCicca, Kenkel and Mathios (2002) suggest that residence in one of the tobaccoproducing states may be a useful indicator of a low degree of anti-smoking sentiment. It is interesting to compare the results obtained when using these simpler proxies to the results obtained in Table 5 . indicator variables with a simple index that is the sum of the four indicator variables reflecting either a partial or full ban on smoking in those places. Model 5 uses a similar index, except that it only reflects full bans. Models 6 and 7 explore using information on residence in a tobacco state: Model 6 uses an indicator for residence in a tobacco-producing state as a proxy for antismoking sentiment; Model 7 eliminates residents from the tobacco-producing states from the sample.
The results in Table 7 show that controlling for state bans on smoking in public places has only a modest effect on the estimated coefficients on price. The estimated coefficients on price from Models 3 -5 are slightly smaller (in absolute value) than in the baseline Model 1, but they generally remain statistically significant at conventional levels. Similar to Ross and Chaloupka (2004) , the estimated coefficients on the ban measures themselves vary somewhat across the models. Taken at face value the results for the index reflecting full bans implies that such bans may reduce smoking participation and conditional demand; however, because the ban index may proxy for anti-smoking sentiment, this causal interpretation is invalid and the results should not be taken at face value. Either including an indicator variable for residence in a tobacco-producing state (Model 6), or excluding those residents from the sample entirely (Model 7), also has a small impact on the magnitude and statistical significance of the coefficients on price. In Model 6 there is not evidence that residents in tobacco-producing states smoke more.
To sum up the results in Table 7 : Compared to Model 2 -that uses a direct measure of state anti-smoking sentiment -the results from Models 3 -7 suggest that these indirect proxy measures are not adequate controls for the role of anti-smoking sentiment in youth smoking.
To explore another approach to controlling for differences in state anti-smoking sentiment, we take advantage of the additional information in NELS to estimate discrete time hazard models of smoking initiation. The dependent variable in these models represents the conditional probability of starting to smoke in period t, given that the youth had not smoked regularly at period t -1 (Allison 1984) . Because youth can be at risk of initiating smoking for multiple years, we can include state fixed effects in these models. The state effects control for fixed differences in anti-smoking sentiment across states, so the models rely on within-state variation to identify the effect of prices on smoking initiation.
We use pooled data from the four waves of NELS with smoking information to estimate the probability of starting to smoke in 1988, 1990, 1992, and 2000 . Note that since cessation is possible, a respondent can initiate smoking multiple times. For example, someone who starts smoking in 1988 and quits by 1990 is again at risk of initiation in 1992 and 2000. Table 8 reports the results from the hazard models of smoking initiation. In Model 8 that does not include either state fixed effects or the anti-smoking sentiment measure, cigarette prices are estimated to have a negative and statistically significant association with the probability of starting to smoke. However, when state fixed effects are included (Model 9), the estimated coefficients on price fall substantially in magnitude and lose statistical significance. The results (available upon request) are similar when the anti-smoking sentiment measure is used instead of state fixed effects. As reflected in the estimated standard error, including state fixed effects does not seem to be associated with a substantial loss of precision of estimated coefficient on price.
The results in Table 8 suggest that in the models without state fixed effects, the estimated effect of prices reflects some unmeasured influence at the state-level, such as anti-smoking sentiment. To further explore this, we correlated the estimated fixed effects with our direct measures of state anti-smoking sentiment. The simple correlations range from -0.30 to -0.41, depending on which year anti-smoking sentiment is measured. Because NELS is not designed to be representative at the state level, the estimated fixed effects will reflect influences that are specific to its state sub-samples. In contrast, the measures of anti-smoking sentiment from the TUS-CPS should reflect attitudes in the state more generally. Given this difference, the correlations between the state fixed effects and the measures of anti-smoking sentiment seem reasonably strong, consistent with the argument that the estimated state fixed effects are picking up the influence of state anti-smoking sentiment.
Conclusions
We develop a new direct measure of state anti-smoking sentiment and merge it with micro data that contain information on youth smoking. The empirical results from the crosssectional models show two consistent patterns: after controlling for differences in state antismoking sentiment, the price of cigarettes has a weak and statistically insignificant influence on smoking participation; and state anti-smoking sentiment may be an important influence on youth smoking participation. The cross-sectional results are corroborated by results that use the longitudinal nature of our data. In particular, estimates from discrete time hazard models of smoking initiation that include state fixed effects to control for differences in state anti-smoking sentiment exhibit the same pattern. We also find that indirect proxies for anti-smoking sentiment used in several previous cross-sectional studies do not seem to adequately control for differences in anti-smoking sentiment across states.
Our results add to a growing body of research suggesting that it may be time to reexamine the consensus among health policy makers that youth smoking participation is highly price-responsive. Overall, higher prices potentially reduce cigarette consumption through three channels: by decreasing initiation; by increasing cessation; and by decreasing daily consumption by continuing smokers. Initiation decisions are typically made in adolescence, and may be driven more by the desire for peer acceptance and other non-economic factors (Tyas and Pederson 1998) . Economic factors may play more of a role in decisions about cessation and daily demand. Our results provide some support for this, in that we tend to find evidence of negative price effects on the conditional demand for cigarettes even after controlling for antismoking sentiment, while anti-smoking sentiment itself seems to have a smaller impact on conditional demand. So while higher prices reduce smoking, it is less clear that they operate through the channel of reducing youth smoking initiation.
Another approach to develop unbiased estimates of the price-responsiveness of youth smoking relies on repeated cross-sections (CDC 1998 , Gruber 2000 . These studies can then include state fixed effects to control for hard-to-observe influences such as state anti-smoking sentiment. This general approach faces a dilemma. On the one hand, there may be insufficient within state variation in taxes or prices to allow precise estimates. On the other hand, the within state variation that does exist may itself be associated with changes in unobserved influences.
In addition, when possible, it seems generally useful to explicitly measure important state-level influences, rather than letting them be swept into state fixed effects. We believe that an important direction for future work is to merge our (or similar) measures of anti-smoking sentiment with other data sets that contain information on youth and adult smoking. 
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Values in parentheses are standard errors that have been corrected for clustering within states. *significant at 10%; **significant at 5%; ***significant at 1% (two-tailed tests)
Appendix Notes: Omitted categories include: "Female", "White" and "Born in 1974". See notes to Table 5 . Notes: See notes to Table 5 .
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